Special Beam Problems 
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Here I/C denotes the section modulus for the beam cross section, and Eq. (24.10) 
may be defined as the first approximation to the solution. Equation (24.10) ignores 
the bending moment due to the eccentric application of axial forces P as the beam 
deflects. Hence, the more correct approximation may be described as 
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It is noted that the solution of Eq. (24.11) requires several steps of approximation 
and the deflection becomes rather sensitive to small changes in the eccentricity as 
the axial load P approaches the critical buckling value. The exact solution to this 
problem should be based on the bending moment relation 
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Hence, the maximum true stress must be 
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Numerous exact solutions to the beam column problems are available throughout 
the literature, including a comprehensive collection of detailed working charts [33, 
34]. Many design applications and formulas have also been worked out which 
have been incorporated in codes of standard practice in the field of steel construc¬ 
tion [120]. Selected theoretical formulas for the maximum bending moments and 
deflections are given in Table 24.2. When it is necessary to provide a measure of 
safety for a particular design, separate factors of safety should be applied to both 
the transverse and axial loads before the corresponding maximum bending moment 
is determined from Eq. (24.12) and the true maximum stress from Eq. (24.13). This 
total stress should not exceed either the yield strength of the material or the critical 
buckling stress in compression, whichever is smaller. 



